Different inhibitory effect of imatinib on phosphorylation of mitogen-activated protein kinase and Akt and on proliferation in cells expressing different types of mutant platelet-derived growth factor receptor-alpha.
Most gastrointestinal stromal tumors (GISTs) have gain-of-function mutations of the c-kit gene. Previously, we found 2 types of gain-of-function mutation of the PDGFRA gene, Val561 to Asp and Asp842 to Val, in about half of GISTs without c-kit gene mutations. Although the inhibitory effect of imatinib on various types of activating mutant KIT has been well examined, that on the activating mutant PDGFRA has not been fully investigated. In the present study, we examined the effect of imatinib on autophosphorylation of mutant PDGFRA, phosphorylation of MAPK and of Akt and in vitro cell proliferation using murine Ba/F3 cells stably transfected with one of the 2 murine-type mutated PDGFRA cDNAs. Imatinib almost completely inhibited autophosphorylation of mutant PDGFRA, phosphorylation of MAPK and Akt as well as in vitro cell proliferation at the concentration of 0.01 microM in cells expressing mutant PDGFRA with Val561 to Asp. However, in cells expressing mutant PDGFRA with Asp842 to Val, imatinib almost completely inhibited autophosphorylation of mutant PDGFRA and phosphorylation of MAPK and Akt at 1.0 microM. The concentration contributing to complete inhibition of in vitro cell proliferation was 10 microM. Ba/F3 cells expressing mutant PDGFRA are a good model to investigate the mechanism of cell proliferation or growth inhibition by imatinib in mutant PDGFRA-driven cells.